Background: Postpartum anxiety and depression is a major public health concern because of its adverse effects on the cognitive and social development of the infant. Globally postpartum depression has been widely investigated but as anxiety is a more prominent feature of postpartum depression we assessed the prevalence of anxiety and depression and their associated factors in post partum women.
Background
Postpartum anxiety and depression is a major public health concern as it is the leading cause of maternal morbidity. It is associated with adverse effects on the cognitive and social development of the infant [1] . In the postpartum period half to two thirds of women suffer from mood disturbances, for most symptoms are transient and relatively mild, known as postpartum blues [2] and settles spontaneously within four weeks. Therefore, postpartum depression (PPD) is typically diagnosed during 4-12 weeks after childbirth [3] . There is a critical period for the development of affective disorders from birth to the first year postpartum [4] and so depression occurring within a year after childbirth can be labeled as PPD [5] .
Varying figures for prevalence of PPD have been reported from different countries from as low as 11% to as high as 42% [6] [7] [8] [9] [10] [11] [12] [13] [14] . Studies done in urban tertiary care settings in Pakistan, had reported figures ranging from 24% -42% [8, 13] . Whereas community based studies from rural Pakistan have reported prevalence's ranging from 28% -36% [11, 14] . A cohort study from rural Pakistan has reported persistent PPD (found depressed at all three time points in the first postnatal year) of 56% [15] .
Risk factors for postpartum depression already identified are: personal history of earlier depression particularly antenatal depression, illiteracy, low socio-economic status, anxiety during pregnancy, experiencing stressful life events during pregnancy/puerperium, female infant gender, low levels of social support and poor marital relationship [9, 11, 13, 14, [16] [17] [18] [19] . Most of these risk factors have also been demonstrated in developed countries [20] .
Numerous studies have been done on prevalence and determinants of PPD in developed countries, but there is still scarcity of data in our local context which can be generalisable. Therefore, we aimed for this study to determine the prevalence and associated factors of postpartum anxiety and depression in multi-ethnic urban population. Here we have used the term postpartum anxiety and depression, as anxiety is a more prominent feature of PPD than of depression that occurs at other times in life [4, 21] .
Methods

Study design, site and duration
This was a quasi-experimental study investigating the impact of postpartum anxiety and depression on child growth and development; conducted in two peri-urban, multiethnic, communities of Karachi: Qayoomabad and Manzoor Colony, from February 2004 -December 2006. Karachi is a mega-city, an industrial hub, the largest port and the busiest airport of the country; their inhabitants represent nearly all the ethnic groups in the country and is referred to as Mini-Pakistan. Mostly immigrants who come to the city in search of a livelihood usually live in peri-urban areas because of dearth of housing within the city. Based on this reality the field sites were chosen; with the expectation that the results would probably be more generalisable to other areas of the country.
Study participants and Sample
All pregnant women who were living in the defined sites were identified by house to house survey and obtained consent for participation after giving a live childbirth. A total of 420 women were enrolled who had given consent out of 651 pregnant women identified, during February 2004 till December 2005. However 267 could be followed for one year (Figure 1 ). The overall recruitment rate was 64.5 percent (420 out of 651). It was 67.8 percent (265 out of 391) for Qayoomabad and 59.6 percent (155 out of 260) for Manzoor Colony.
Instruments used
a. Socio-demographic questionnaire consisting of: mother's age, religion, ethnicity, mother education and occupation, husband education and occupation, household monthly income (in Pakistani Rupees), ownership of house, total number of rooms, total number of household members, number of pregnancies, number of live births, number of abortions/stillbirths, number of children died, reasons for death of children, planned or unplanned current pregnancy, ever used or intention to use any contraceptive method and autonomy to use contraceptive method.
b. Home environment/Family relationship questionnaire consisting of: presence or absence of stressful home environment, satisfaction with current life, any family/social support to cope with stress, decision maker of the household matters, mother ever abused physically or verbally by any family member (including during current pregnancy) and children ever abused physically or verbally by any family member.
c. Post-natal questionnaire consisting of: gender of the child, date of birth, weight (in Kg.) of the child, place of birth, person conducted the delivery, any complication during child birth, and any complications in the newborn.
d. Aga Khan University Anxiety and Depression Scale (AKUADS):
It is a screening instrument for anxiety and depression developed indigenously from symptoms of patients suffering from anxiety and depression recorded verbatim in the local language Urdu, [22] and subsequently validated by keeping the psychiatrists interview as the gold standard. At a cut off score of 19 it has a sensitivity of 74%, specificity of 81%, a positive predictive value of 63% and a negative predic-tive value of 88% [23] . It is a good screening instrument to be used locally as it has a high negative predictive value, a high linguistic validity and it is easy to train local field workers in its administration, because of these attributes it has been used in several studies in Pakistan [24] [25] [26] [27] . As anxiety and depression mostly co-exist and in fact anxiety is a more prominent feature of postpartum depression, it was decided to use AKUADS in this study. As AKUADS is a screening instrument, diagnostic confirmation was established by a clinical psychologist. Mothers who tested positive on AKUADS (score of 19 or above) and those who were marginally below the cut off score i.e. with scores of 17 to 18 were interviewed by a clinical psychologist for confirmation of diagnosis according to DSM IV criteria. This process was followed at each assessment time.
Definition of Postpartum anxiety and depression
Any women found anxious and depressed on AKUADS scale and confirmed by a clinical psychologist's interview during 1 to 12 months after childbirth. The timings of assessment were 1 month, 2 months, 6 months and 12 months.
Women found to be anxious and depressed at least once out of four assessment times were considered for the computation of overall prevalence of postpartum anxiety and depression as well as for its risk factors. However, those women found to be anxious and depressed at a particular assessment time were considered for the computation of point prevalence of postpartum anxiety and depression.
Selection of field workers and Training
Women residing at the study sites, able to read and write Urdu (the lingua franca) and willing to be trained and to work in the field as a paid worker were identified. They were trained in administration of the screening instrument AKUADS, and other study questionnaires about socio-demographics, home environment, family relationships and post-natal information. They were also trained for providing counseling sessions to those mothers who found to be anxious and depressed to help them to cope with anxiety and depression. Out of the 19 trained women 11 were selected as field workers based on their ability to maintain confidentiality, to communicate empathically and having permission from their families to move freely in the community. A higher number were trained to meet any dropouts from the selected field workers.
Implementation
These field workers visited each house in both the field sites to identify pregnant women of any gestational period and obtain informed consent for participation after child birth. The expected date of delivery was calculated from the date of the last menstrual period. The field workers started weekly home visits after the 36 th week of pregnancy. Mother's were enrolled within 10 days of child birth and were administered the socio-demographic, home environment and family relationship questionnaires. AKUADS was administered after taking consent again, initially after 1 month, and subsequently after 2 months, 6 months, and 12 months of child birth. Efforts were made to ensure privacy as much as possible during the interviews including asking for an appropriate time when women were likely to be alone at home. In a few cases where this was absolutely impossible the sessions were conducted at the study field office. The participation was voluntary as consent was obtained more than once; before enrollment, before administering questionnaires and prior to administration of AKUADS at each assessment time and also before clinical psychologist interview. Those women who had mild to moderate depression were counseled for 8 weekly sessions by field workers and those with severe depression were referred for treatment.
Ethics approval
The project was funded by the Aga Khan University Research Council Grant and ethical approval was obtained from the Ethics Committee of the Aga Khan University.
Data management and analysis
Data was double entered using EpiData (version 3.02) package; 10% of the records were randomly checked to assess the quality of data entry. The data entry error rate was observed as less than 3 per 1000 fields entered. Data was analyzed using the statistical software package SPSS (version 15.0). The percentage distribution of different characteristics of mothers, children and households was generated for lost to follow and those followed up and their associations were observed using chi-square test.
Further analysis included only those who were followed up for one year. Point prevalence at 1 month, 2 months, 6 months and 12 months and overall prevalence (any time after 1 month till 1 year) of post partum anxiety and depression among mothers were computed. Overall prevalence was also computed for different characteristics of mothers, children and households.
Domestic violence was assessed using variables on mother or children who were physically, verbally or emotionally abused by any family member.
Crude odds ratios with 95 percent confidence intervals were computed for the variables of characteristics mentioned above using simple logistic regression. All variables having a p-value less than 0.25 at univariate level were considered eligible for multivariable analysis. Study area and mother's age were also included in the multivariable analysis as proxy to immigrant status and for biological importance respectively. Cramer's V was also used to assess multicollinearity between independent variables, a value of 0.8 or more was considered multicollinearity. Adjusted odds ratios with 95 percent confidence intervals were computed using multiple logistic regression.
Results
A total of 420 women were enrolled in two peri-urban settlements of Karachi, only 63.6% (267 women) could be followed for one year, the reasons for lost to follow were shifting of residence from the sites of the study or refusal to continue after having initially agreed to do so. No significant association was observed between those who were followed for one year and those who had lost to follow except that there were fewer lost to follow in the group that owned their houses (p-value = 0.013), this does not mean that one group is socio-economically better than other as shifting residence can occur in both situations. Baseline socio-demographic characteristics of the study population are summarized in In the univariate analysis, unplanned current pregnancy (p-value = 0.017), domestic violence (verbal or physical abuse by any family member towards the mother/chil- household among women with postpartum anxiety and depression and other women.
In multivariable analysis, the variables included in the model were study area, age of women, unplanned current pregnancy (p-value = 0.038), domestic violence (verbal or physical abuse towards mother or children by any family member) (p-value = 0.023), and having difficulty in breast feeding the newborn (p-value = 0.021).
Discussion
In this study an overall prevalence of postpartum anxiety and depression was found to be 28.8% and point prevalence's at 1 month, 2 months, 6 months and 12 months were 5.2, 5.2, 10.1 and 13.1 percents respectively. Whereas studies conducted in Pakistan by Rahman et al, which were done in rural communities had point prevalence's of 28 and 36 percents respectively [11, 14] . In another study, he reported persistent postpartum depression of 56 percent [15] . Other studies have reported point prevalence's of 24% -42% in urban tertiary care settings in Pakistan [8, 13] . The reasons for low point prevalence's in our study might be that this was an urban community based study and counselling was provided to the anxious/ depressed women.
In our study, an association of postpartum anxiety and depression with domestic abuse, resentment about current pregnancy and difficulty in breast feeding was found. Several other studies have also found higher rates of depression in women suffering from domestic abuse [28] [29] [30] [31] [32] . Unwanted pregnancy is also been reported as an increased risk for PPD [33] . In one study conducted in a tertiary care hospital, Karachi; young age and low level of education in mothers had emerged as significant predictors [8] where as in our study these factors were not found to be significant in multivariate analysis. No significant association with employment status of mothers, family structure, and sex of the baby was found in our study which is similar to one of the urban tertiary care setting study in Pakistan [8] . But studies from South Asia have reported that giving birth to a female child is also associated with PPD [9] especially in mothers having more than two female children [11, 34] . In South Asian culture there is a preference for male child and mothers are usually blamed for giving birth to a female child. One study conducted by Rahman and Creed in a rural sub-district of Pakistan has reported poverty, having 5 or more children, uneducated husband and lack of confidant or friend are significantly associated with persistent depression [15] . A literature review by Klainin and Arthur on postpartum depression in Asian culture has also reported poverty, unwanted pregnancy, preference of infant's gender to be associated with PPD [35] .
Many studies have reported an association of financial difficulties with PPD, [18, 36] but in our study no such association was found which is similar to the findings reported by Josefesson et al [37] .
Depressive symptoms during pregnancy have been consistently identified as the single strongest risk factor for postpartum depression [20, 38] . Unfortunately in our study it was not possible to obtain reliable information regarding occurrence of prior anxiety/depression as these are not considered as medical problems in these communities. Medical help is seldom sought and even when it is done, depression is poorly diagnosed and euphemisms are used even by the doctors because of the stigma associated with the diagnosis. As depression is either attributed to supernatural causes or is taken as a shameful weakness of mind.
The association with difficulties in breast feeding at birth should be further explored by future studies. In our study, difficulty in breastfeeding at birth did not seem to be directly related with postpartum anxiety and depression as point prevalence's in the initial assessments were lower than the later assessments.
A relationship between stressful life events and postpartum depression was found in a meta-analysis of 15 studies on life events [20] . The results of our study are similar, as the significant factors that emerged were all stressful life events i.e. domestic abuse, undesired current pregnancy and difficulties in breast feeding.
Our study had some limitations; firstly, the unavailability of characteristics of 231/651 women, who did not consent for participation in the study for comparison. Secondly a large lost to follow rate among consenting women due to frequent change in residence and refusals after providing initial consent because of stigma associated with mental illness. Third, we had only twelve women who were anxious and depressed more than once; out of those nine women were found positive on two consecutive occasions and not on all four occasions. Therefore, the assessment of risk factors for persistent affective disturbance could not be determined. Fourth, we did not assess the past history of anxiety/depression particularly during current pregnancy hence are unable to comment that infants of mothers with postpartum anxiety/depression are more vulnerable rather than the conditions themselves existing independently and exerting adverse effects on infants.
Another limitation of the study population comprised of only low to lower middle socioeconomic classes.
Conclusion
Domestic abuse has to addressed through women's empowerment by a socio cultural change which does not fall directly under the preview of medical practitioners, but unwanted pregnancy is not entirely a result of patriarchy several factors directly related to our profession are involved like, lack of knowledge of contraceptive methods, accessibility and cost of contraceptives which can be changed through public health measures. An incidental finding is that more than two third of the deliveries were attended by a trained person such as a doctor (60.3%) or a midwife/Lady Health Visitor (20.2%) and were conducted in either a hospital (58.8%) or a maternity home (18.4%), and despite this, about one third of the deliveries had complications; and stressful events during puerperium are a risk for PPD and prevention of postpartum complications could contribute to reducing prevalence of PPD. More over clinicians need to be aware of the burden of PPD, and its grave consequences, and would do well to make screening for anxiety and depression a part of routine post-natal care. 
